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效应细胞的过度活化进而引起其凋亡。已知 CD3+CD56+亚群是 CIK 细胞的主要
效应细胞，此亚群的绝大部分细胞都高表达 CD5 抗原，因此，CD5 可以代替
CD3 作为 BsAb 的结合靶点。研究发现，抗 CD5 抗体结合 CD5 并不促使 CIK




anti-CD5 的 C-末端获得融合蛋白 anti-CD5/cSA，拟借助 cSA 的四聚化结构域形
成同源多聚体的特性来提高 anti-CD5 与 CIK 细胞的结合能力。     
我们利用 PCR 技术分别扩增获得 cSA 基因和 anti-CD5 基因，将 cSA 基因克
隆至质粒 pET22b(+)，获得 cSA/pET22 b(+)；再将 anti-CD5 基因克隆至 cSA/pET22 
b(+)获得重组质粒 anti-CD5/cSA/pET22 b(+)，并转化至 E.coli BL21(DE3)中，IPTG
诱导表达，优化 IPTG 诱导剂量和诱导时间，确定目的蛋白的高效表达条件。镍
亲和层析柱纯化目的蛋白，并采用尿素梯度复性缓冲液透析复性。FITC 标记
anti-CD5/cSA 和 scFv anti-CD5；荧光显微镜分析融合蛋白 anti-CD5 组分的抗原
反应性和特异性；流式细胞术实验比较融合蛋白 anti-CD5/cSA 和 scFv anti-CD5
与靶抗原的结合能力；竞争性 ELISA 和 Western blot 实验鉴定融合蛋白 cSA 组
分结合生物素 (Biotin)的能力。结果表明，我们获得序列正确的重组质粒
anti-CD5/cSA/pET22b(+)，其在 E.coli BL21(DE3)中主要以包涵体的形式高效表
达；通过对诱导条件的改变，确定在终浓度为 0.4mmol/L 的 IPTG 诱导条件下，
适诱导时间为 5h；荧光显微镜和流式细胞术分析结果证明纯化复性后的蛋白
能与 CIK 细胞产生特异性结合，且结合能力与 scFv anti-CD5 相比提高近 4 倍；
竞争性 ELISA 实验结果表明纯化复性后的蛋白可竞争性抑制 HRP-Streptavidin

















后的蛋白具有结合 CIK 细胞和生物素的活性，且其结合 CIK 细胞的能力较 scFv 
anti-CD5 大为改善。因此，本文构建表达的融合蛋白 anti-CD5/cSA 为进一步探












































CD3 antigen is often chosen as a combined target on CIK cells(Cytokine-induced 
Killer Cells)in the BsAb-mediated adoptive immunotherapy. However, effector cells 
might be over activated by anti-CD3 antibody of BsAb and cause apoptosis.It is 
known that CD3+CD56+ sub-group of CIK cells are the main effector cells and the 
vast majority of this sub-group cells have high expression of CD5 antigen.Thus,CD5 
can replace CD3 as the target. We have already gained the single-chain Fv (scFv)anti 
-CD5, but it can only bind with antigen in the form of univalent,so the binding 
ability is poor.To enhance the binding activity between scFv anti-CD5 and CIK cells,  
we try to prepare a new fusion protein by reconstruction of anti-CD5 gene and cSA 
gene and hope to improve the binding activity of anti-CD5 to CIK cells with the help 
of homologous tetramer forming induced by cSA. 
Gene cSA and gene anti-CD5 were obtained by PCR.We inserted cSA gene into 
plasmid pET22 b(+) to construct recombinant plasmid cSA/pET22 b(+);then inserted 
anti-CD5 gene into cSA/pET22b(+) to construct recombinant plasmid anti-CD5/cSA- 
/pET22b(+).The recombinant plasmid anti-CD5/cSA/pET22b(+) was transformed into 
E.coli BL21 (DE3) which expressed with high yield under optimal conditions.The 
fusion protein was purified through Nickel-affinity chromatography column and 
refolded by Gradient dialysis of urea.The anti-CD5/cSA and scFv anti-CD5 were 
labeled with FITC,then their antigen-binding activity and specificity were analyzed by 
fluorescence microscope,moreover,their binding ability to CIK cells were analyzed 
and compared by Flow Cytometry;the biotin-binding activity of anti-CD5/cSA was 
determinated by ELISA and Western blot.The results indicated that the recombinant 
plasmid anti-CD5/cSA/pET22b(+) with correct sequence was obtained and expressed 
in E.coli BL21(DE3) mainly in the form of inclusion bodies.After purified and 
refolded,fusion protein anti-CD5/cSA retained both antigen-binding activity of anti- 
CD5 component and biotin-binding activity of cSA component,furthermore, the avidi- 
ty of anti-CD5/cSA to CIK cells was improved about 4 times comparing with scFv 
anti-CD5.  














antigen and biotin was successfully prepared through genetic engineering,and the 
binding ability of anti-CD5 to CIK cells was improved greatly.Therefore,the anti- 
CD5/cSA which we prepared would lay the foundation for further studies of BsAb- 
mediated cell adoptive immunotherapy. 
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1.1.1.1 肿瘤细胞型疫苗   










   应用多肽疫苗(polypeptide vaccine)的目的是在体内将相应的肽装配到 APC
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